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Abstract

This research investigates the thermal equilibrium calculations for marine
tugboats, emphasizing the necessity of assessing the main engine thermal
properties before construction. The study details the distribution of heat derived
from fuel combustion across various components, including external work and
wasted heat associated with cooling water and exhaust gases. Utilizing
mathematical equations, the research calculates different heat quantities,
focusing on maximizing thermal efficiency. The findings reveal that the heat lost
via exhaust gases is insufficient for generating the required electrical energy, with
main engines rated at 3500 HP producing less than the minimum threshold of
5000 KW. Consequently, the study recommends conducting comprehensive
thermal equilibrium assessments and cooling system designs prior to the
initiation of construction to ensure optimal performance and thermal stability of
marine engines. These calculations are vital for enhancing energy utilization and
preventing thermal stress on engine components
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